A b s t r a c t
The modern classification of "inflammatory pseudotumors" encompasses a diverse group of lesions of reactive, reparative, and neoplastic causes. Among the infectious causes of these lesions, most of the reported cases have occurred in the setting of mycobacterial infection in immunocompromised hosts. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] These mycobacterial-associated spindle cell lesions have been reported in multiple sites, including brain, lungs, spleen, lymph nodes, skin, and bone marrow. There have also been multiple reports of spindle cell lesions arising from infection with nonmycobacterial agents, including Cryptococcus neoformans, 12 Coxiella burnetti, 13 Aspergillus fumigatus, 14 and Clostridium difficile. 15 We describe a case of histoplasmosis causing a spindle cell pseudotumor of the lung in a renal transplant recipient, a previously unreported cause of this entity.
Case Report
The patient was a 67-year-old woman residing in the central United States in an area known to be endemic for histoplasmosis. The patient sought care for the present condition 2 years after receiving a cadaveric renal transplant. She complained of 3 weeks of cough and shortness of breath with fever (temperature, 38.3°C) and chills. Her cough was productive of white to yellow sputum. She also complained of left lower quadrant pain and tenderness of her renal allograft site. She had a history of type 2 diabetes, hypertension, peptic ulcer disease, osteoarthritis, diastolic dysfunction, and bronchial asthma. Her immunosuppressive therapy included mycophenolate (Myfortic), tacrolimus (Prograf), and lowdose prednisone.
Upon completion of this activity you will be able to:
• effectively synthesize clinical history, histology, and immunohistochemistry to diagnose pulmonary spindle cell lesions.
• list the infectious agents associated with spindle cell pseudotumors.
• recognize the different forms of disease caused by Histoplasma.
The ASCP is accredited by the Accreditation Council for Continuing Medical Education to provide continuing medical education for physicians. The ASCP designates this journal-based CME activity for a maximum of 1 AMA PRA Category 1 Credit ™ per article. Physicians should claim only the credit commensurate with the extent of their participation in the activity. This activity qualifies as an American Board of Pathology Maintenance of Certification Part II Self-Assessment Module.
The authors of this article and the planning committee members and staff have no relevant financial relationships with commercial interests to disclose.
Questions appear on p 478. Exam is located at www.ascp.org/ajcpcme.
Chest radiographs demonstrated a left lower lobe infiltrate and bilateral pleural effusions. Her urine showed pyuria with many bacteria, 2+ leukocytes, and positive nitrites. A computed tomography (CT) scan of her abdomen showed perinephric stranding around her renal allograft consistent with pyelonephritis. Urine cultures were positive for Klebsiella pneumoniae, and she was given a diagnosis of pyelonephritis involving the renal allograft. She was treated with multiple antibiotics, including piperacillin and tazobactam (Zosyn), levofloxacin (Levaquin), and doripenem (Doribax).
Repeated urinalysis showed resolution of pyuria; however, dyspnea and fevers persisted, and, thus, a left thoracentesis was performed and yielded 1,400 mL of exudative fluid. Fungal cultures of the pleural fluid were positive for Histoplasma capsulatum. Blood cultures were negative. Following thoracentesis, the patient's dyspnea was significantly improved. A CT scan of the chest showed a left pleural effusion, a left-sided hilar mass, prevascular lymph nodes, vascular engorgement, and bilateral atelectasis ❚Image 1❚.
The patient was discharged to home with levofloxacin, 500 mg orally twice a day for persistent fevers. 
Pathologic Findings
Four white needle core biopsies were received. Histologic examination of H&E-stained sections demonstrated a spindle cell proliferation with associated foci of necrosis and rare multinucleated giant cells ❚Image 2❚. The spindle cells had small, bland, elongated nuclei and moderate amounts of eosinophilic cytoplasm with indistinct cell borders. In the background, occasional lymphocytes and rare plasma cells were present. A histiocytic component was present, and routine H&E staining revealed that the cytoplasm of these cells contained pale, punctate microorganisms, compatible with Histoplasma. Grocott methenamine silver ❚Image 3❚ and periodic acid-Schiff stains highlighted numerous yeast forms often clustered within a single histiocyte. The spindle cell and histiocytic components of the lesion were immunoreactive for CD68. This lesion was diagnosed as a spindle cell/inflammatory pseudotumor resulting from infection with Histoplasma.
Discussion
Histoplasmosis is a fungal infection occurring most commonly in endemic areas of North and Central America, including the Ohio and Mississippi River valleys. 16 The
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❚Image 1❚ A, A noncontrast computed tomography scan shows a left lung mass (arrow), a left-sided hilar mass (arrowhead), and enlarged lymph nodes. B, A positron emission tomography scan shows a left lung mass (arrow), a left-sided hilar mass (arrowhead), increased uptake in left hilar and superior mediastinal lymph nodes, and normal uptake in the thyroid.
incidence of disseminated histoplasmosis is highest in immunocompromised people, particularly HIV-infected patients. 17 However, histoplasmosis has rarely been documented in solid organ transplant recipients, occurring in approximately 1/1,000 transplant person years. 17 Histoplasma can produce multiple forms of disease. The most common form of disease among immunocompetent hosts is acute pulmonary histoplasmosis. 18 Acute pulmonary histoplasmosis is a self-limited infection characterized by flu-like symptoms and pulmonary infiltrates. Pulmonary histoplasmosis becomes chronic when symptoms progress for several months. When chronic, pulmonary histoplasmosis can produce well-formed necrotizing granulomas. If the necrotizing granulomas form a mass that is walled off from the surrounding pulmonary tissue, the lesion is referred to as a histoplasmoma. Disseminated histoplasmosis occurs primarily in immunocompromised hosts 18 histoplasmosis is rarely biopsied, a recently published series of 4 cases describes a unique histologic pattern mimicking lymphomatoid granulomatosis. 19 Histologic features of this pattern included a prominent lymphohistiocytic infiltrate, parenchymal necrosis, vasculitis, palisading necrotizing granulomas, and multinucleated giant cells. The case reported herein manifested with a pulmonary mass shown on CT scan that was also positive on PET scan, raising clinical concern for a malignant lesion (Image 1). The presence of enlarged mediastinal lymph nodes with increased activity on the PET scan was also suggestive of malignancy. Given these concerns, the clinical team elected to perform a needle core biopsy. H&E-stained sections of the biopsy sample demonstrated a dense spindle cell proliferation accompanied by microscopic foci of fibrin/necrosis and rare multinucleated giant cells (Image 2). Thus, this lesion mimicked a neoplasm in its radiographic and histologic manifestations. However, the identification of numerous yeast forms on silver stains clearly established the cause of the lesion as infectious. Given the multiple lines of evidence identifying the infectious agent as H capsulatum, this case is the first reported instance of a spindle cell lesion arising due to infection by H capsulatum.
The differential diagnosis of spindle cell lesions of the lung is broad, including inflammatory myofibroblastic tumor, localized fibrous tumor, inflammatory sarcomatoid carcinoma, primary undifferentiated high-grade pleomorphic sarcoma, benign and malignant smooth muscle neoplasms, metastatic low-grade sarcomas, organizing pneumonia, and spindle cell lesions resulting from infection ❚Table 1❚. 12, [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] Spindle cell tumors arising from infection generally are composed of spindle cells growing in a fascicular pattern. The spindle cells may have foamy cytoplasm and frequently stain with histiocytic markers such as CD68 and lysozyme. Significant cytologic atypia is not seen. Scattered lymphocytes and plasma cells may be seen. Organisms may be evident on routinely stained sections but may require special stains for detection. Given the association of these lesions with immune compromise, all spindle cell lesions arising in the setting Spindle cell lesions arising from infections are rare lesions that have been associated with multiple infectious agents ❚Table 2❚. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] These lesions have been observed to occur most frequently in the setting of immunosuppression. The pathogenesis of such lesions is an ongoing area of speculation. It has been suggested that infection-associated lesions could be separated from neoplastic lesions by immunophenotype, with infectious lesions having a histiocytic or follicular dendritic cell phenotype and neoplastic lesions having a myofibroblastic immunophenotype. 32 This picture is clouded by the observation of histiocytic and myofibroblastic cell types within infectious spindle cell lesions resulting from Cryptococcus. 12 The differentiation of neoplastic from reactive processes is further complicated by the observation that persistent inflammation resulting from infection has been linked to malignant transformation in other organ systems, such as gastric mucosaassociated lymphoid tissue lymphomas arising in the setting of Helicobacter pylori infection. Furthermore, many of these lymphomas will regress with resolution of infection, and the regression of these lesions can be predicted based on molecular features of the neoplastic clone. 33 Mass lesions arising in the setting of infection remain an intriguing but poorly understood phenomenon awaiting further molecular and genetic characterization of their reactive vs neoplastic nature. 
